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Management Summary

Fichtner Consulting Engineers Ltd (Fichtner) has been engaged by Port Clarence Energy Limited (the
Client) to undertake a Dispersion Modelling Assessment to support the application for a variation
to the Environmental Permit (EP) for the Teesside Renewable Energy Plant (the Facility), to enable
the conversion of the Facility to the combustion of refuse derived fuel (RDF).

As the majority of the fuel handling, combustion and flue gas treatment systems have already been
constructed, the majority of changes required to enable the Facility to combust RDF as a fuel are
relatively minor with minimal requirements for the installation of ‘new’ equipment. The key
modifications to the EP to facilitate the proposed changes to the combustion of RDF as a fuel are
as follows:

e Additional EWC codes to allow for the processing of RDF as the primary fuel;

e Modifications to the fuel handling and storage arrangements to facilitate processing of RDF as
the primary fuel;

e De-rating of the boiler and reduced maximum capacity due to the processing of RDF as the
primary fuel;

e Modifications to the boiler and combustion control setting and the flue gas cleaning systems to
facilitate the processing of RDF as the primary fuel; and

e Modifications to the ash handling systems.

This assessment has considered the following scenarios:

e the “Permitted Facility” — the model has been set up with data from the original EP application.
This has been used to evaluate the impact of the permitted facility;

e The “Proposed Facility” — using the dispersion model inputs based on information provided by
the technology supplier which account for changes to the flue gas parameters due to the change
in fuel type and other operational changes being proposed as part of the EP variation; and

e the change between the two scenarios.

Dispersion Modelling of Emissions

The ADMS dispersion model is routinely used for air quality assessments to the satisfaction of the
Environment Agency (EA). The model uses weather data from the local area to predict the spread
and movement of the exhaust gases from the stack for each hour over a five-year period. The model
takes account of wind speed, wind direction, temperature, humidity and the amount of cloud cover,
as all of these factors influence the dispersion of emissions. The model also takes account of the
effects of buildings and terrain on the movement of air. To set up the model, it has been assumed
that the Facility operates for the whole year and continuously releases emissions at the emission
limits set in the existing EP or to be included in the varied EP, as appropriate. The model has been
used to predict the ground level concentration of pollutants on a long-term and short-term basis
across a grid of points. In addition, concentrations have been predicted at the identified sensitive
receptors.

Dispersion modelling of odour from the odour extraction system has also been undertaken to
assess the impact of odour emissions outside of the installation boundary.
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Approach and Assessment of Impact on Air Quality — Protection of
Human Health

The air quality impact on human health has been assessed using a standard approach based on
guidance provided by the EA. Using this approach, in relation to the AQALs set for the protection of
human health the following can be concluded from the assessment.

1. Emissions from the operation of the Proposed Facility will not cause a breach of any AQAL.

2. The PC from the Proposed Facility is lower than the Permitted Facility for all pollutants and
averaging periods due to reduced pollutant release rates, except for cadmium, mercury, group
3 metals, dioxins, and pollutants with short-term ELVs.

3. The change in impact at the point of maximum impact is ‘insignificant’ for all pollutants and
averaging periods.

4. The PC for the Proposed Facility can be screened out as ‘insignificant’ for all pollutants and
averaging periods except for annual mean VOCs as 1,3-butadiene. For those pollutants which
cannot be screened out as ‘insignificant’, further analysis has been undertaken which shows
that there is no risk of exceedance of an AQAL, and no significant impacts are predicted.

Approach and Assessment of Impact on Air Quality — Protection of
Ecosystems

The impact of air quality on ecology has been assessed using a standard approach based on
guidance provided by the EA. Using this approach, in relation to the Critical Level and Critical Loads
set for the protection of ecology the following can be concluded from the assessment.

1. The impact of the Proposed Facility, and the change in impact, can be screened out as
‘insignificant’ at the identified ecological receptor (the Teesmouth and Cleveland Coast
designated site), with the exception of the impact of the Proposed Facility on annual mean
oxides of nitrogen.

2. When the baseline concentration of oxides of nitrogen is taken into account, the PEC is less
than 70% of the Critical Level so the impact is ‘not significant’.

Approach and Assessment of Odour

The impact of air quality on ecology has been assessed using a standard approach based on
guidance provided by the EA and institute of Air Quality Management (IAQM). Using this approach,
in relation to the appropriate odour exposure benchmarks, the maximum odour concentration is
predicted to be less than the benchmark of 1.5 OUg/m3 for ‘highly offensive’ odours. The odour
concentrations at high sensitivity receptors is predicted to be much lower. Therefore, there should
be no reasonable cause for annoyance due to odour releases from the odour control stack.

Summary and Conclusions

In summary, the assessment has shown that the change in impact as a result of varying the EP to
change the Facility from a waste co-incineration plant to an incineration plant would not have a
significant impact on local air quality, the general population or the local community. As such there
should be no air quality constraint in granting the variation to the EP.
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1.1

1.1.1

1.1.2

1.1.3

Introduction

Background

Purpose of the report

Fichtner Consulting Engineers Ltd (Fichtner) has been engaged by Port Clarence Energy Limited (the
Client) to undertake a Dispersion Modelling Assessment to support the application for a variation
to the Environmental Permit (EP) for the Teesside Renewable Energy Plant (the Facility), to enable
the conversion of the Facility from the combustion of biomass to the combustion of refuse derived
fuel (RDF). The Facility is located approximately 1 km east of the village of Port Clarence , in the
administrative area of Stockton-on-Tees Borough Council (STBC). The location of the Facility is
shown on Figure 1 of Appendix A.

Proposed operational changes

As the majority of the fuel handling, combustion and flue gas treatment systems have already been
constructed, the majority of changes required to enable the Facility to combust RDF as a fuel are
relatively minor with minimal requirements for the installation of ‘new’ equipment. The key
modifications to the EP to facilitate the proposed changes to the combustion of RDF as a fuel are
as follows:

e Additional EWC codes to allow for the processing of RDF as the primary fuel;

e Modifications to the fuel handling and storage arrangements to facilitate processing of RDF as
the primary fuel;

e De-rating of the boiler and reduced maximum capacity due to the processing of RDF as the
primary fuel;

e Modifications to the boiler and combustion control setting and the flue gas cleaning systems to
facilitate the processing of RDF as the primary fuel; and

e Modifications to the ash handling systems.

Modelled scenarios

This assessment has considered the following scenarios:

e the “Permitted Facility” —the model has been set up with data from the original EP application.
This has been used to evaluate the impact of the permitted facility;

e The “Proposed Facility” — using the dispersion model inputs based on information provided by
the technology supplier which account for changes to the flue gas parameters due to the change
in fuel type and other operational changes being proposed as part of the EP variation; and

e the change between the two scenarios.
The Facility has an Environmental Permit (EP) to operate (reference: EPR/MP3333WX). The Facility
is currently regulated as a waste co-incineration plant and includes limits on emissions to air aligned

with the those set out in the Industrial Emissions Directive (IED). The EP variation will align the
emission limits with those set out in the IED for a waste incineration plant.

When considering the impact on human health, the predicted atmospheric concentrations have
been compared to the Air Quality Assessment Levels (AQALs) for the protection of human health.

23 February 2023
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When considering the impact on ecosystems the predicted atmospheric concentrations have been
compared to the Critical Levels for the protection of ecosystems. The deposition of emissions over
a prolonged period can have nutrification and acidification impacts. An assessment of the long-term
deposition of pollutants has been undertaken and the results compared to the habitat specific
Critical Loads.

1.2 Structure of the report

This report has the following structure.

National and international air quality legislation and guidance are considered in section 2.
The background levels of ambient air quality are described in section 3.

The residential properties and ecological receptors which are sensitive to changes in air quality
associated with the Facility and identified in section 4.

The inputs used for the dispersion model are contained in section 5.
Details of the sensitivity analysis carried out is presented in section 6.

The assessment methodology and results of the assessment of the impact of emissions on
human health is presented in section 7.

The assessment methodology and results of the assessment of the impact of emissions at
ecological sites is presented in section 9.

The conclusions of the assessment are set out in section 10.
The Appendices include illustrative figures and detailed results tables.

23 February 2023
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2 Legislation Framework and Policy

2.1 Air guality assessment levels

European air quality legislation is consolidated under the Ambient Air Quality Directive (Directive
2008/50/EC), which came into force on 11 June 2008. This Directive consolidates previous
legislation which was designed to deal with specific pollutants in a consistent manner and provides
Ambient Air Directive (AAD) Limit Values for sulphur dioxide, nitrogen dioxide, benzene, carbon
monoxide, lead and particulate matter with a diameter of less than 10 pm (PMio) and a new AAD
Target Value and Limit Value for fine particulates (those with a diameter of less than 2.5 um (PM,s).
The fourth daughter Directive - 2004/107/EC - was not included within the consolidation. It sets
health-based Target Values for polycyclic aromatic hydrocarbons (PAHs), cadmium, arsenic, nickel
and mercury, for which there is a requirement to reduce exposure to as low as reasonably
achievable. Directives 2008/50/EC and 2004/107/EC are transposed under UK Law into the Air
Quality Standards Regulations (2010). The regulations also extend powers, under Section 85(5) of
the Environment Act (1995), for the Secretary of State to give directions to local authorities for the
implementation of these Directives.

The UK Government and the devolved administrations are required under the Environment Act
(1995) to produce a national air quality strategy. This was last reviewed and published in 2007. The
Air Quality Strategy (AQS) sets out the UK's air quality objectives and recognises that action at
national, regional and local level may be needed, depending on the scale and nature of the air
quality problem. This is the method of the implementation of the AADT Limits and Targets. This
includes additional targets and limits for 15-minute sulphur dioxide and 1,3-butadiene and more
stringent requirements for benzene and PAHs, known as AQS Objectives.

The Air Quality Strategy defines “standards” and “objectives” in paragraph 17:

“For the purposes of the strategy:

e standards are the concentrations of pollutants in the atmosphere which can broadly be taken to
achieve a certain level of environmental quality. The standards are based on assessment of the
effects of each pollutant on human health including the effects on sensitive subgroups or on
ecosystems; and

e objectives are policy targets often expressed as a maximum ambient concentration not to be
exceeded, either without exception or with a permitted number of exceedances, within a
specified timescale.”

The status of the objectives is clarified in paragraph 22, which also emphasises the importance of
European Directives:

“The air quality objectives in the Air Quality Strategy are a statement of policy intentions or policy
targets. As such, there is no legal requirement to meet these objectives except in as far as these
mirror any equivalent legally binding limit values in EU legislation. Where UK standards or objectives
are the sole consideration, there is no legal obligation upon regulators, to set Emission Limit Values
(ELVs) any more stringent than the emission levels associated with the use of Best Available
Techniques (BAT) in issuing permits under the PPC Regulations. This aspect is dealt with fully in the
PPC Practical Guides.”

In 2019 the UK Government published the Clean Air Strategy (CAS). This sets out methods by which
air pollution from all sectors will be reduced. The CAS has not introduced any new air quality limits.
However, the CAS sets out the actions required across all parts of the government to meet legally
binding targets to reduce five key pollutants (fine particulate matter, ammonia, nitrogen oxides,

23 February 2023 Application for EP Variation — Dispersion Modelling Assessment
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sulphur dioxide, non-methane volatile organic compounds) by 2020 and 2030 and secure health
public health benefits. The CAS also makes a commitment to bring forward primary legislation on
clean air as outlined in the Environmental Act.

For other pollutants the Environment Agency (EA) set Environmental Assessment Levels (EALs) in
the environmental management guidance document ‘Air Emissions Risk Assessment for your
Environmental Permit’ (Air Emissions Guidance). The long-term and short-term EALs from this
document have been used when the AQS does not contain relevant objectives. Standards and
objectives for the protection of sensitive ecosystems and habitats are also contained within the Air
Emissions Guidance and the Air Pollution Information System (APIS).

AAD Target and Limit Values, AQS Objectives, and EALs are set at levels well below those at which
significant adverse health effects have been observed in the general population and in particularly
sensitive groups. For the remainder of this report these are collectively referred to as Air Quality
Assessment Levels (AQALs). Table 1, Table 2, and Table 3 summarise the air quality objectives and
guidelines used in this assessment.

Table 1: Air Quality Assessment Levels (AQALs)

Pollutant Limit | Averaging | Frequency of Source
value | period exceedances
(ne/m?)
Nitrogen dioxide 200 1 hour 18 times per year AQS Objective
(99.79% percentile)
40 Annual - AQS Objective
Sulphur dioxide 266 15 minutes 35 times per year AQS Objective
(99.9t" percentile)
350 1 hour 24 times per year AQS Objective

(99.73™ percentile)

125 24 hours 3 times per year AQS Objective
(99.18™ percentile)

Particulate matter 50 24 hours 35 times per year AQS Objective
(PM1o) (90.41° percentile)
40 Annual - AQS Objective
Particulate matter 20 Annual - AQS Objective
(PM2s)
Carbon monoxide 10,000 8 hours, - AQS Objective
running
30,000 1 hour Air Emissions Guidance
Hydrogen chloride 750 1 hour - Air Emissions Guidance
Hydrogen fluoride 160 1 hour - Air Emissions Guidance
16 Annual - Air Emissions Guidance
Ammonia 2,500 1 hour - Air Emissions Guidance
180 ' Annual - Air Emissions Guidance
Lead 0.25 Annual - AQS Objective
Benzene 5.00 Annual - AQS Objective
30 24 hour - Air Emissions Guidance
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Pollutant Limit | Averaging | Frequency of Source
value | period exceedances
(ng/m?)
1,3-butadiene 2.25 Annual, - AQS Objective
running

PCBs 6 1-hour - Air Emissions Guidance

0.2  Annual - Air Emissions Guidance
PAHs 0.00025 Annual - AQS Objective

As shown in Table 1, lead is the only metal included in the AQS. The AQS includes objectives to limit
the annual mean to 0.5 pg/m?3 by the end of 2004 and to 0.25 pg/m? by the end of 2008. Only the
first objective is included in the Air Quality Directive.

The fourth Daughter Directive on air quality (Commission Decision 2004/107/EC) includes target
values for arsenic, cadmium and nickel. However, these values are the same as, or lower than, those
included in the Air Emissions Guidance. Therefore, the Environmental Assessment Levels (EALs)
from the Air Emissions Guidance shown in Table 2 have been used in this assessment.

Table 2: Environmental Assessment Levels (EALs) for Metals

Metal Daughter Directive target EALs (pg/m3)

level (ug/m?) Long-term Short-term
Arsenic 0.006 0.006 -
Antimony - 5 150
Cadmium 0.005 0.005 -
Chromium (Il & III) - 5 150
Chromium (VI) - 0.0002 -
Cobalt - - -
Copper - 10 200
Lead - 0.25 -
Manganese - 0.15 1500
Mercury - 0.25 7.5
Nickel 0.020 0.020 -
Thallium - - -
Vanadium - - 1 (daily average)

Table 3: Critical Levels for the Protection of Vegetation and Ecosystems

Pollutant Concentration Measured as Source
(ng/m?)
Nitrogen oxides 75/200* Daily mean Air Emissions Guidance
(as nitrogen 30 Annual mean AQS Objective
dioxide)
Sulphur dioxide 10 Annual mean Air Emissions Guidance
23 February 2023 Application for EP Variation — Dispersion Modelling Assessment
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Pollutant Concentration Measured as Source
(ng/m?)

for sensitive lichen communities

and bryophytes and ecosystems

where lichens and bryophytes

are an important part of the

ecosystem’s integrity

20 Annual mean AQS Objective

for all higher plants
Hydrogen 5 Daily mean Air Emissions Guidance
fluoride 0.5 Weekly mean Air Emissions Guidance
Ammonia 1 Annual mean Air Emissions Guidance

for sensitive lichen communities

and bryophytes and ecosystems

where lichens and bryophytes

are an important part of the

ecosystem’s integrity

3  Annual mean Air Emissions Guidance

For all higher plants
Note:
*only for detailed assessments where the ozone is below the AOT40 critical level and sulphur
dioxide is below the lower critical level of 10 ug/m?
The AOT40 for ozone is 6,000 ug/m? calculated from accumulated hourly ozone concentrations
— AOT40 means the sum of the difference between each hourly daytime (08:00 to 20:00 Central
European Time (CET))) ozone concentration greater than 80 ug/m? (40 ppb) and 80 pg/m?3, for
the period between 01 May and 31 July.

In addition to the Critical Levels set out in Table 3, the Air Pollution Information System (APIS)
website! provides habitat specific Critical Loads for nitrogen and acid deposition. Full details of the
habitat specific Critical Loads can be found in section 9.2.2.

2.2 Areas of relevant exposure

The AQALs apply only at areas of exposure relevant to the assessment level. The following table
extracted from Local Authority Air Quality Technical Guidance (LAQM.TG(22)) explains where the

AQALs apply.

Table 4: Guidance on Where AQALs Apply

Averaging period

AQALs should apply at:

AQALs should generally not apply
at:

Annual mean

All locations where members of the
public might be regularly exposed.
Building facades of residential

Building fagades of offices or other
places of work where members of

1 www.apis.ac.uk

23 February 2023
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Averaging period | AQALs should apply at:

AQALs should generally not apply
at:

properties, schools, hospitals, care
homes etc.

All locations where the annual mean
AQAL would apply, together with
hotels. Gardens of residential
properties.

24-hour mean
and 8-hour mean

All locations where the annual mean
and 24 and 8-hour mean AQALs
apply.

Kerbside sites (for example,
pavements of busy shopping
streets).

1-hour mean

and railway stations etc. which are
not fully enclosed, where members
of the public might reasonably be
expected to spend one hour or
more.

Any outdoor locations where
members of the public might
reasonably be expected to spend
one hour or longer.

All locations where members of the
public might reasonably be exposed
for a period of 15-minutes or longer.

15-minute mean

Those parts of car parks, bus stations

the public do not have regular
access.

Hotels, unless people live there as
their permanent residence.
Gardens of residential properties.
Kerbside sites (as opposed to
locations at the building facade), or
any other location where public
exposure is expected to be short-
term.

Kerbside sites (as opposed to
locations at the building facade), or
any other location where public
exposure is expected to be short-
term.

Kerbside sites where the public
would not be expected to have
regular access.

Source: Box 1.1 LAQM.TG(22)

2.3 Industrial pollution regulation

Atmospheric emissions from industrial processes are controlled in England through the
Environmental Permitting Regulations (2016) (and subsequent amendments). As identified in
section 1.1, the Facility currently has an EP to operate. The EP includes conditions to ensure that
the environmental impact of the operations is minimised. This includes conditions to prevent
fugitive emissions of dust and odour beyond the boundary of the permitted activity, and limits on

emissions to air.

23 February 2023
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2.4

The Industrial Emissions Directive (IED) (Directive 2010/75/EU), was adopted on 7 January 2013,
and is the key European Directive which covers almost all regulation of industrial processes in the
European Union (EU). Within the IED, the requirements of the relevant sector BREF (Best Available
Techniques Reference documents) become binding as BAT (Best Available Techniques) guidance,
as follows.

e Article 15, paragraph 2, of the IED requires that ELVs are based on best available techniques,
referred to as BAT.

e Article 13 of the IED, requires that 'the Commission' develops BAT guidance documents
(referred to as BREFs).

e Article 21, paragraph 3, of the IED, requires that when updated BAT conclusions are published,
the Competent Authority (in England this is the EA) has up to four years to revise permits for
facilities covered by that activity to comply with the requirements of the sector specific BREF.

The EA explain that ‘BAT’ means the available techniques which are the best for preventing or
minimising emissions and impacts on the environment where ‘techniques’ include the technology
used and the way the installation is designed, built, maintained, operated and decommissioned.

The Waste Incineration BREF was published by the European Integrated Pollution Prevention and
Control (IPPC) Bureau in December 2019. Whilst the Facility will undergo the BREF review and the
EP varied to align with the requirements of the BREF by the end of 2023, this assessment has been
undertaken under the assumption that the Permitted Facility and the Proposed Facility will operate
at the ELVs prescribed in the IED (with an additional monthly ELV for ammonia), to assess only the
impact of the changes proposed as part of this EP variation application.

Local air quality management

In accordance with Section 82 of the Environment Act (1995) (Part IV), local authorities are required
to periodically review and assess air quality within their area of jurisdiction, under the system of
Local Air Quality Management (LAQM). This review and assessment of air quality involves assessing
present and likely future ambient pollutant concentrations against AQALs. If it is predicted that
levels at the facade of buildings where members of the public are regularly present are likely to be
exceeded, then the local authority is required to declare an Air Quality Management Area (AQMA).
For each AQMA, the local authority is required to produce an Air Quality Action Plan (AQAP), the
objective being to reduce pollutant levels to below the relevant AQALs.

23 February 2023

Application for EP Variation — Dispersion Modelling Assessment

$3740-0320-0003SMN Page 14



Port Clarence Energy Limited FICHTNER

3 Baseline Air Quality

The Facility is located in Port Clarence, within the administrative area of STBC. The location of the
Facility is shown on Figure 1 of Appendix A.

3.1 Air quality review and assessment

Under Section 82 of the Environment Act (1995) (Part 1V), local authorities are required to
undertake an ongoing review of air quality within their area of jurisdiction. STBC has not declared
any AQMAs. The closest AQMA to the Facility is in Staithes, approximately 27 km to the east of the
Facility. Taking this into consideration, the impact of emissions from the Facility on the Staithes
AQMA and all other AQMAs is considered to be negligible. Therefore, the impact on AQMAs has
been considered within this assessment.

3.2 National modelling — mapped background data

In order to assist local authorities with their responsibilities under LAQM, Defra provides modelled
background concentrations of pollutants throughout the UK on a 1 km by 1 km grid. This model is
based on known pollution sources and background measurements. In addition, mapped
atmospheric concentrations of ammonia are available from the Centre for Ecology and Hydrology
(CEH) throughout the UK on a 5 km by 5 km grid. Concentrations will vary over the modelling
domain area. Therefore, the maximum mapped background concentration within the modelling
domain (i.e. within 5 km) has been downloaded along with the concentrations for the grid squares
containing the Facility. A summary is presented in Table 5. The mapped background concentrations
are well below the relevant AQALs.

Table 5: Mapped Background Data

Pollutant Annual Concentration (ug/m3) | Dataset

Mean At Facility | Max Within

AQAL 5 km of the

(ng/m’) Facility

Nitrogen dioxide 40 18.10 28.68 Defra 2018 Dataset
Particulate matter (PM1o) 40 10.88 14.98 Defra 2018 Dataset
Particulate matter (PMys) 20 7.26 9.51 Defra 2018 Dataset
Carbon monoxide - N/AW 382 Defra 2001 Dataset
Sulphur dioxide - N/AW 34.30 Defra 2001 Dataset
Benzene 5 N/AW 0.53 Defra 2001 Dataset
1,3-butadiene 2.25 N/AW 0.32 Defra 2001 Dataset
Ammonia 180 2.9 3.4 CEH 2018 —2020 Dataset
Note:
(1) No data available from the Defra 2001 dataset for the grid square containing the stack.

Source: © Crown 2022 copyright Defra via uk-air.defra.gov.uk, licenced under the Open Government Licence (OGL).

Defra has not updated the mapped background datasets for carbon monoxide, sulphur dioxide,
benzene and 1,3-butadeine since those produced for a base year of 2001. Defra provides factors
for adjusting these pollutants to later years. The factors were published in 2003 and result in
reduced concentrations in later years. As a conservative assumption the 2001 mapped background
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concentrations have been presented. However, due to a decline in local industry and shipping, it is
anticipated that concentrations of pollutants in the area, in particular sulphur dioxide, have
decreased substantially since 2001.

3.3 AURN and LAQM monitoring data

Monitoring locations are broadly classified into ‘roadside’ and ‘background’ locations. ‘Background’
locations, which may be urban, suburban, rural or industrial, are typically sited so that no single
pollutant source is dominant and are intended to be representative of background concentrations
over several square kilometres. ‘Roadside’ sites are dominated by road traffic emissions and only
representative of concentrations in the immediate vicinity of the analyser. This analysis has
considered background sites within 5 km, and roadside sites within 2 km, of the Facility.

The UK Automatic Urban and Rural Network (AURN) is a country-wide network of air quality
monitoring stations operated on behalf of Defra. There is one urban industrial site (considered to
be background rather than roadside type site) and one urban background site within 5 km of the
Facility. These are the Billingham urban industrial site approximately 4.5 km north-west of the
Facility and the Middlesbrough urban background site approximately 2.0 km south of the Facility.
The most recent 5 years of monitoring results provided in Table 6. Monitoring undertaken in 2020
and 2021 will have been influenced by the effect of the Covid-19 pandemic so has been given less
weight in determining appropriate baseline concentrations for the assessment.

Table 6: AURN Monitoring Data

Ref Pollutant Annual Mean Concentration (pug/m3)
Mapped 2017 2018 2019 2020 2021
Bg
Billingham Nitrogen dioxide 14.9 18 17 17 13 13
Middlesborough Nitrogen dioxide 18.4 13 14 16 12 13
Middlesborough = Sulphur dioxide 5.1 2 2 1 1 1
Middlesborough PMyg 12.5 13 16 18 15 14
Middlesborough PM;s 8.3 7 9 10 8 6
Middlesborough Benzene 0.72 0.65 1.10 0.64 0.55 0.59
Note:
*Mapped background data is for a base year of 2001 for sulphur dioxide and benzene and 2018
for all other pollutants.

Source: © Crown 2022 copyright Defra via uk-air.defra.gov.uk, licenced under the Open Government Licence (OGL)

Excluding the years influenced by the effects of the Covid-19 pandemic:

e at the Billingham site, the mapped background nitrogen dioxide concentration is slightly lower
than the measured concentration; whereas

e atthe Middlesborough site, the mapped background nitrogen dioxide is slightly higher than the
measured concentration. However, the mapped background PM concentration is slightly lower
than the measured concentration.

Overall, the monitored concentrations of nitrogen dioxide, particulate matter and benzene are
considered to be broadly similar to the mapped background dataset.
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The measured concentrations of sulphur dioxide are significantly lower than the mapped
background. However, this is expected as emissions of sulphur dioxide are known to have
decreased substantially across the UK since the 2001 base year.

In addition to the national AURN, local authorities undertake monitoring of a range of pollutants as
part of the LAQM review process. Local monitoring is undertaken by STBC. The neighbouring local
authorities of Middlesbrough Borough Council (MBC) and Redcar and Cleveland Borough Council
(RCBC) also operate some background monitoring locations within 5 km of the Facility, which have
been included in this review.

Data from the most recent Annual Status Reports (ASRs) published by STBC, MBC and RCBC shows
that background-type monitoring is undertaken at 9 locations within 5 km of the Facility and
roadside monitoring is undertaken at 1 location within 2 km of the Facility.

Of the background-type monitoring locations within 5 km of the Facility referenced in the ASRs, two
are the Billingham and Middlesbrough AURN sites referenced in Table 6. There are 7 other
background-type sites within 5 km of the Facility, all of which monitor nitrogen dioxide. Three of
these are diffusion tubes co-located in triplicate with the Middlesbrough AURN site. The monitoring
results from these sites are presented in Table 7, with the most recent data available being from
2021. Again, little weight is given to monitoring undertaken in 2020 and 2021 due to the effect of
the Covid-19 pandemic.

Table 7: Local Authority Monitoring Data

Ref Distance Annual Mean Concentration (pg/m?3)
fromstack | 5018 Mapped 2017 2018 2019 2020 2021

Background Monitoring

R51 4.5 14.4 - - - 11.7 12.1
M2 1.6 213 18.5 20.8 18.0 12.6 154
M12 4.0 22.7 22.6 25.1 20.8 14.5 18.3
M15 2.1 18.4 20.9 24.3 204 14.1 16.9
M20-M221 2.2 18.4 16.6 19.2 16.2 12.0 13.6
Roadside Monitoring

M16 1.9 23.0 35.9 30.1 30.5 21.9 233
Note:

(1) M20 — M22 are co-located in triplicate with the Middlesbrough AURN site. The average
concentration across the three diffusion tubes has been presented.

Source: STBC 2021 Air Quality Annual Status Report

As shown, no exceedance of any AQAL has been measured. The monitored concentrations at
background sites are generally in line with the mapped background concentrations, except in 2020
— 2021 due to the Covid-19 pandemic. Concentrations at the roadside site from 2017 — 2019 were
considerably higher than the mapped background due to the influence of road traffic emissions.

3.4 Summary of mapped background, AURN and LAQM data

In summary, where background monitoring is available it is generally similar to the 2018 Defra
mapped background dataset. As a conservative measure, the maximum value from either the
monitored background data or the mapped background concentrations for each pollutant has been
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used as the baseline background concentrations for the assessment. The exception is for sulphur
dioxide, which has clearly decreased significantly since 2001 such that the mapped background
concentration is no longer representative. The maximum monitored sulphur dioxide concentration
at a background site of 2 ug/m? has been used as the baseline background concentration.

3.5 Other national monitoring networks data

Neither the Defra mapped background dataset, AURN or LAQM include monitoring of other
pollutants released from the Facility such as hydrogen chloride, hydrogen fluoride, VOCs (as 1,3-
butadiene), metals or dioxins. As such, reference has been made to national modelling to determine
a suitable baseline concentration.

3.5.1 Hydrogen chloride

Hydrogen chloride was measured until the end of 2015 on behalf of Defra as part of the UK
Eutrophying and Acidifying Atmospheric Pollutants (UKEAP) project. This consolidates the previous
Acid Deposition Monitoring Network (ADMN), and National Ammonia Monitoring Network
(NAMN). Monitoring of hydrogen chloride ceased at the end of 2015 and none of the historic sites
were located within 10 km of the site. Prior to the cessation of the monitoring concentrations were
fairly constant.

The maximum annual average monitored within the UK between 2011 and 2015 was 0.71 pg/m3.
In lieu of any recent representative monitoring this has been used as the baseline concentration for
this assessment as a conservative estimate.

3.5.2 Hydrogen fluoride

Baseline concentrations of hydrogen fluoride are neither measured locally nor nationally, since
these are not generally of concern in terms of local air quality. However, the EPAQS report
‘Guidelines for halogens and hydrogen halides in ambient air for protecting human health against
acute irritancy effects’ contains some estimates of baseline levels, reporting that measured
concentrations have been in the range of 0.036 pg/m?to 2.35 pg/m?3.

In lieu of any local monitoring, the maximum measured baseline hydrogen fluoride concentration
has been used for the purpose of this assessment as a conservative estimate.

3.5.3 Ammonia

Ammonia is also measured as part of the UKEAP project. There are no UKEAP monitoring locations
within 10 km of the Facility. In lieu of any representative monitoring data, the maximum mapped
background concentrations within the modelling domain presented in Table 5 (3.4 ug/m?3) has been
used as the baseline concentration for the assessment for human health. For the assessm